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PENTOTHAL ACID: A NEW BASAL 
ANZSTHETIC 


By J. STEPHEN HorsLey, M.R.C.S. 


Senior Assistant Medical Officer at Herrison Hospital. 


HE introduction of pentothal acid as a basal anesthetic 
is the outcome of three years’ clinical and laboratory 
research with the corresponding salt, pentothal sodium, 


which I have administered personally on more than 2,000 
occasions. I observed that pentothal sodium was always 
effective and satisfactory as an intravenous anesthetic but 
that when administered orally its action was less reliable, 
and it occurred to me that for oral use the free acid might 
be preferable to the unstable sodium salt. The manufac- 
turers expressed the same opinion, and I am indebted to 
them for having kindly placed at my disposal the first 
supply available for experimental use in Great Britain. 

In evaluating any new drug the fundamental considera- 
tions are, firstly, its chemical composition; secondly, its 
pharmacological properties; and, thirdly, its worth as shown 
by controlled clinical trial. These three essentials will be 
considered in sequence. 


Chemical Properties. 
Pentothal is thio-nembutal and it has the formula ethyl 
(1-methyl butyl) thio-barbituric acid. The main difference 
a 
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between the sodium salt and the free acid is one of solubility. 
Both are lemon yellow powders with a faintly sulphurous 
odour and a bitter taste. 

Pentothal sodium is hygroscopic and must be kept in 
sealed ampoules; it dissolves readily in water, liberating a 
gas which smells like acetylene; the solution is unstable and 
should be used within two hours; furthermore, if any 
precipitate appears the solution must not be used. 

Pentothal acid differs in being relatively stable and only 
slightly soluble in water; it is, however, freely soluble in 
absolute alcohol but tends to be precipitated on dilution with 
water, and it is quite insoluble in aqueous alcoholic solutions 
below 50 per cent. A concentrated alcoholic solution of 
pentothal may be diluted to 20 per cent or ro per cent by 
the addition of pure glycerine, but the solution is very 
unstable. The acid is also freely soluble in ether, and this 
may be emulsified with olive oil for rectal injection. The 
ethereal solution is also unstable and should be used within 
three hours of preparation. Pentothal acid is still in the 
experimental stage, and so far it has been supplied either as 
the purified powder which must be kept in tightly stoppered 
bottles or in the form of 4-grain tablets. It is probable that 
it will be offered shortly for general use in 2-grain capsules. 


PHARMACOLOGY. 

Animal investigations with pentothal acid indicate a wide 
margin of safety between the minimal hypnotic dose (m.h.d.) 
and the minimal lethal dose (m.I.d.). Orally, in the rat 
30 mgm. per kilogram produces narcosis which appears in 
30 minutes and lasts from two to three hours followed by 
gradual recovery with transitory inco-ordination and a 
staggering gait. There is no stage of excitement during 
induction or recovery. The m.].d. by mouth is 200 mgm. 
per kilogram and this causes extreme muscular relaxation 
followed by respiratory paralysis. Post-mortem examination 
reveals signs of respiratory failure with no other macroscopic 
pathological changes in the brain, heart, lungs, liver or 
kidneys. 

In the cat the m.h.d. by mouth is 50 mgm. per kilogram, 
whilst the m.].d. is 225 mgm. Prolonged anesthesia for 12 




















Pentothal Acid: A New Basal Anzsthetic 3 


hours in the lactating cat has no appreciable effect on the 
secretion of milk and no apparent narcotic effect of the 
kittens. A sub-lethal dose of 135 mgm. produces deep 
narcosis with extreme relaxation of skeletal muscles, loss 
of sphincter control, loss of corneal reflexes, and marked 
slowing of respiration. Recovery occurs gradually in 24 
hours and during awakening there is transitory ataxia and 
marked nystagmus. 

In man, the action is primarily on the brain-stem and to 
a less extent on the cerebral cortex. The effect is purely 
depressant and the euphoria which commonly accompanies 
pentothal intoxication is attributable to the blocking of 
painful emotions and the inhibition of higher centres. 

Small doses are mildly sedative, medium doses are 
hypnotic and large doses are anesthetic. In addition, all 
these doses are anti-convulsant in varying degree. 

The action on other bodily functions is slight and prob- 
ably non-specific. There is no significant change in the 
pulse or blood-pressure. Mespiration is diminished in 
volume by full anesthetic doses but is practically unaffected 
by the dosage recommended for basal anesthesia. 

The action varies with the method of administration only 
in so far as this increases or delays the rate of absorption. 
This variation in onset is of such practical importance that 
it merits special consideration. When the free acid is given 
orally the period of action is divisible into four fairly well- 
defined stages. 

(1) The pre-absorption stage in which there is no dis- 
cernible effect averages one hour but in a few instances it 
shows a wide variation, the limits being ro minutes to three 
hours. 

(2) The stage of drowsiness is brief, five to ten minutes, 
and is characterised by slight ataxia, a minor degree of inco- 
herence and confusion, but mainly by an overwhelming 
desire to sleep. 

(3) Basal narcosis. This stage lasts from one to two 
hours and is suitable for the induction of general anesthesia. 
It is characterised by deep sleep, deep regular breathing, 
absent corneal reflexes, partial analgesia and some degree of 
surgical relaxation. This stage occurs only when full doses 











4 British Journal of Anzsthesia 


of pentothal are given and with smaller doses there is merely 
a prolongation of drowsiness from which the patient can be 
roused as from natural sleep. 

(4) The post-anesthetic stage is one of drowsiness lasting 
for a few hours, but with less tendency to restlessness than 
most basal narcotics. 

The delay in onset occurs only when the drug is given in 
tablet or powder form, and it seems to be due to the local 
action of the free acid on the pyloric reflex. It can be 
reduced by prescribing the drug in capsule form or in a 
strongly alkaline mixture. 


Anti-convulsant Action. 

In addition to observations to be described in 20 epileptics 
further studies were made to determine the possible antago- 
nism between pentothal acid and cardiazol which is being 
used therapeutically for inducing convulsions in cases of 
schizophrenia. 

The anti-convulsant action was demonstrated and stan- 
dardised by first determining the dose of cardiazol which 
when injected intravenously would induce a major epilepti- 
form convulsion. As the dose of cardiazol varies slightly 
from day to day a convulsion was induced in each patient 
on three successive occasions and the maximum dose was 
used subsequently for the test. It was found that a full 
basal anzsthetic dose of pentothal inhibited twice the thera- 
peutic convulsant dose of cardiazol. 


Toxicity. 

The toxicity of pentothal when given orally or rectally 
is about half that of nembutal and the dose is proportionately 
larger, and yet the rate of excretion is more rapid than that 
of nembutal. This difference is due to the sulphur molecule 
which appears to facilitate the destruction of pentothal in 
the body. 

Repeated daily doses were given for a month to 20 
epileptics. In each of these cases the usual medication (either 
bromides or pheno-barbitone) was stopped gradually and 
replaced by pentothal acid in doses of gr. ii three times a day. 
There was a slight reduction in the number of fits in 17 cases, 
but in three the number of fits was increased. All of them 











Pentothal Acid: A New Basal Anesthetic 5 


were alert and able to continue their usual occupations. 
This group was studied particularly to discover possible 
secondary pathological effects of pentothal; it is, therefore, 
satisfactory to record that repeated observations failed to 
reveal any evidence of local irritant action, of disturbance of 
renal function, or of change in the leucocyte picture. 

In a further small series of ro patients I studied the effect 
of acute pentothal intoxication induced by repeating full 
hypnotic doses at four-hourly intervals for periods varying 
from three to ten days. Each of these patients (previously 
restless and excited) slept almost continuously for the number 
of days stated, and in consequence required special nursing 
attention for feeding and personal hygiene. There is only a 
very slight tendency to cumulative action and no evidence 
of acquired tolerance, nor do withdrawal of phenomena 
appear on abruptly discontinuing the drug. A minor feature 
observed in three cases was excessive sweating during 
narcosis and one of these patients had subsequent peeling of 
her hands and feet. There was no ketosis or evidence of 
disturbed carbohydrate metabolism; moreover, in every case 
the therapeutic effect of the prolonged sleep was beneficial. 


CLINICAL USE OF PENTOTHAL ACID. 


The aim of basal anesthesia is to induce safely and 
pleasantly a state of drowsy restfulness as a preliminary to 
complete surgical anesthesia. The drugs used for pre- 
anesthetic medication are of three main types: the com- 
pounds of morphia, atropine, and hyoscine; the paraldehyde 
and avertin group; and, perhaps most popular of all, the 
barbiturates. The suitability of a barbiturate as a basal 
narcotic depends mostly upon its reliability of action and its 
rate of detoxication or elimination. This is of practical 
importance in preparing a list of patients for operation. 
Even with the best technique there is always the possibility 
of unavoidable delay which with very short-acting hypnotics 
may mean that the premedication effect has worn off to the 
detriment of smooth anesthesia. On the other hand, the 
longer acting barbiturates are more likely to give rise to post- 
operative restlessness. Both risks are reduced markedly with 
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pentothal acid which, although given in relatively larger 
doses, is eliminated more rapidly than other barbiturates. 

Pentothal acid has been given orally as a basal anesthetic 
in an experimental series of 500 cases. In the first roo it 
was the sole pre-anzsthetic agent used and the dose was 
calculated as one grain per stone of bodyweight. It was 
given one hour before the induction of general anesthesia. 
The result of this dose was to induce sleep in 30 per cent and 
drowsiness with partial amnesia in a further 60 per cent. 
The remaining 10 per cent were still fully awake. The 10 
who failed to respond to this dose were all of the anxious 
type with signs of autonomic imbalance and a tendency to 
sympathetic over-activity. This type, as well as patients 
with hyperthyroidism, have been found to require much 
larger doses to induce a reasonable depth of narcosis. 

The next step was to determine the effect of considerably 
larger doses. Accordingly, a further series of 200 patients 
received doses of two grains per stone bodyweight; excep- 
tions being made in cases of obesity, debility and old age 
where it was considered safer to limit the dose to a maximum 
of 12 grains. In most of this series the pentothal was given 
two hours before induction of anesthesia: and for compara- 
tive purposes roo received pentothal acid together with 
1/100 gr. atropine whilst the other 100 received pentothal 
alone. The response with or without atropine was so similar 
that these cases will be described together. The higher 
dosage gave decidedly better results and yet one perplexing 
feature recurred with disconcerting frequency. This was the 
marked variation in time of onset which when investigated 
showed that two distinct types of response may occur. Thus, 
even with high dosage it was found that although 35 per 
cent of patients were sound asleep within half an hour, the 
remaining 65 per cent were still awake at the end of iwo 
hours and in this latter group fhe maximum effect did not 
appear until three hours after administration. A similar but 
perhaps less striking delay in onset is well known with other 
barbituric derivatives, and it has been attributed to appre- 
hension with resultant gastric retention and consequently 
delayed absorption in the small intestine. For this reason 
many anesthetists favour combined pre-medication with a 
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barbiturate by mouth and a hypodermic injection of morphia 
or omnopon and scopolamine. 

The combined pre-anesthetic medication of pentothal 
acid gr. xii and morphia gr. 4th was given to the fourth 
group of roo patients. Both drugs were given two hours 
before induction of anzsthesia and the results were good. 
Ninety-eight per cent were either asleep or else very drowsy 
and amnesic—the remaining two, both incidentally feeble- 
minded persons, became excited. Every patient in this series 
was breathing evenly with no sign of cardio-respiratory 
embarrassment and in each instance the induction of com- 
plete anesthesia with intravenous pentothal sodium was 
smooth and satisfactory whilst the recovery was invariably 
quiet and uneventful. 

In the fifth series of 100 patients pentothal acid was again 
the sole pre-anzsthetic agent but this time it was given in 
divided doses and the results were notably better than those 
already described. The scheme of dosage was to begin 
medication with pentothal gr. viii three hours before the 
induction of complete anzsthesia and to repeat this dose once 
or twice at intervals of one hour. This scheme is physiologic- 
ally preferable to one which bases the dose according to a 
single factor such as bodyweight, and it makes adequate 
allowance for individual variations in the depth of narcosis. 
I observed that two doses of gr. viii given three and two 
hours before induction gave consistently better results than 
a single dose of gr. xxi; and 74 per cent required no further 
premedication. The remaining 26 per cent were still awake 
two hours after the commencement of medication and, there- 
fore, according to scheme, received a third dose of gr. viii. 
By the end of three hours every patient was in a deep sleep, 
with a good pulse and regular breathing; the colour was 
good in every case, in fact most patients were definitely 
flushed. 

Anesthesia was completed in this series in 50 cases with 
pentothal sodium and in 50 with vinyl ether. The induction 
was invariably smooth, satisfactory and uneventful, but it 
necessitated special caution on account of the exceptionally 
small quantity of additional anesthetic which was sufficient 
to give deep surgical anesthesia. In this series there was 
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no excitement or restlessness during any stage and the only 
complication was post-anesthetic vomiting in three cases. 


Comparison with other Barbiturates. 

It is instructive to compare pentothal acid with other 
well-known barbiturates. For this purpose similar groups of 
100 patients were given oral pre-medication with soneryl 
sodium, nembutal, and pentothal sodium respectively. 
Soneryl sodium was found to be a safe basal narcotic which 
when given by mouth could be relied upon to produce sleep 
or drowsiness in go per cent of cases, but in the remaining 
Io per cent its action was uncertain and appeared to cause 
increased restlessness on waking. Nembutal was given orally 
in doses of gr. iii one and a half hours before induction. 
Its action resembled that of soneryl in being effective in 
about go per cent of cases. When supplemented by morphia 
gr. } its action was effective in 99 per cent but even then 
there was a tendency to post-narcotic restlessness in some 
ro per cent. The main difference between pentothal acid 
and these “‘heavy’’ barbiturates was its speed of elimination 
and the absence of any excitement during recovery. 

A final comparison was made between pentothal acid 
and the sodium salt. Pentothal sodium by mouth is the 
quickest acting and most powerful barbiturate yet available. 
In an experimental series of 100 cases each received an initial 
dose of 0.5 gramme in a small tumbler of water. This pro- 
duced sleep in 10 to 15 minutes in 80 per cent, and within 
an hour in 98 per cent. 

Those patients who were asleep within 15 minutes were 
all at the optimal depth of narcosis to ensure a smooth 
induction of complete anesthesia. In those cases (about 
20 per cent) who are still awake the same dose may be 
repeated after 20 minutes. Even this is sometimes ineffective, 
the probable explanation being that the salt is broken down by 
an acid gastric juice. This dosage is very cautious and safe, 
and I have given many patients 2 grammes orally without 
any ill-effect. Moreover, this dose is often sufficient, without 
any additional anesthetic, for the performance of examina- 
tions, manipulations and minor operations. The only serious 
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disadvantage of pentothal sodium by mouth is that in Io per 
cent of cases its action is too unreliable for general use. 

Pentothal acid compares favourably with the basal 
narcotics in general use. It is markedly hypnotic but less 
sedative than nembutal or soneryl, paradoxically it produces 
less post-narcotic restlessness. The main difference is its 
quicker elimination and the calm recovery which resembles 
closely the awakening from natural sleep. 


SUMMARY. 

(1) Pentothal acid is a satisfactory ‘‘basal hypnotic’ 
remarkable for its rapid elimination and calm post-anesthetic 
awakening. 

(2) Pharmacological investigations in animals show a 
wide margin of safety, the therapeutic quotient in cats being 
4.5 and in rats 6.6. 

(3) Pentothal acid is strongly anti-convulsant and to some 
extent anti-epileptic. 

(4) The action of pentothal acid by the mouth is made 
more certain by administering the drug in capsule form 
together with an alkaline mixture. 

(5) The most satisfactory scheme of dosage is to give 
8 grains (4 capsules) three hours before operation, and to 
repeat the dose if necessary, after an interval of one hour. 
No other premedication is required but atropine gr. 1/100 
may be added if indicated. 

(6) Pentothal acid is not regarded as a complete anzs- 
thetic. It is used as a basal narcotic to be supplemented as 
required by intravenous anesthesia with pentothal sodium 
or evipan, or by inhalation anesthesia with nitrous oxide 
and oxygen, or with vinyl-ether. 
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Babies’ Hospital, West Parade. 


N more than one recent occasion the somewhat startling 

suggestion has been made to the writer that ‘‘open’’ 
ether should be administered as a routine in hospital, in 
order that medical students may obtain more practice in the 
practical administration of this form of anesthesia. Ade- 
quate comment seems difficult and perhaps superfluous, but 
it is evident that the whole problem of clinical teaching in 
anesthetics requires a thorough overhauling in the light 
of present-day conditions. 

The revolutionary changes that have taken place in 
anzesthesia during the last twenty years have made the task 
of the clinical teacher of anzsthetics very difficult. The 
honorary surgeon rightly demands from the specialist anzs- 
thetist all the skilled resources of modern anesthetic adminis- 
tration, so that patients in hospital may be operated upon 
with the maximum of efficiency and expedition. Asa result, 
it is becoming an increasingly frequent complaint among 
medical students and newly qualified practitioners that too 
much of their anzsthetic course is devoted to using advanced 
methods and complicated apparatus, so that when they 
leave hospital they have had little or no experience in the 
ordinary ‘‘open’’ methods of administering chloroform and 
ether. 

Whether the medical practitioner of to-day is morally 
justified in anzsthetising his patients with ‘‘open’’ chloro- 
form-ether, when better and more pleasant methods are 
available, is distinctly open to question. The customary 
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somewhat unconvincing explanation given is that the general 
practitioner has no time to use elaborate gas-oxygen appar- 
atus; or, alternatively, that any anesthetic other than 
“‘open’’ ether is merely a passing craze and will rapidly 
go out of fashion. This latter theory is especially popular 
with a few of the older surgeons, who are wont to make 
sentimental and slightly amnesic after-dinner speeches about 
the ‘‘good old days’’, when the success of the anesthetic 
depended entirely upon the personal skill of the adminis- 
trator, and nobody ever vomited or had post-anzsthetic 
pneumonia! It is interesting to observe that the same 
surgeons may be found next day operating with every ap- 
pearance of satisfaction, while the anesthetist administers 
endotracheal cyclopropane to a patient whose abdomen can 
scarcely be seen to move, so efficient is the carbon dioxide 
absorption technique of modern times. As for vomiting or 
other unpleasant post-operative complications . . . well, ask 
the patient. 

However, to return to the subject under discussion, it 
would be idle to deny that there are many occasions when 
for various reasons ‘‘open’’ ether may be the only form of 
anzsthesia available, and it is certainly essential that every 
doctor should be able to use this method with reasonable 
skill and safety to the patient. How, then, is it possible 
for the clinical teacher of anesthetics to satisfy the demands 
of the surgeon and medical student; not forgetting the unfor- 
tunate patient who is liable to become a chopping block for 
both ? 

It is the practice of the writer, and no doubt every other 
hospital anesthetist, to insist upon three essential principles 
when teaching students. 

(x) The patient’s airway must at all times be kept free 

and unobstructed. 

(2) Sufficient air or oxygen must be given to prevent 

anoxia. 

(3) The student must know exactly in what stage or plane 

of anesthesia the patient is at any given moment. 

The first two principles are sufficiently obvious to need no 
further explanation, although it is surprising how frequently 
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they are neglected in practice. In the writer’s experience, 
the major difficulty which confronts the beginner is to gauge 
with any degree of accuracy the exact depth of anesthesia 
in an anesthetised patient. To make matters more perplex- 
ing, there is often a great lack of uniformity in the clinical 
instruction on this point; so that the student wanders from 
one clinic to another, becoming more and more confused 
by the diversity of the teaching and the multiplicity of the 
methods demonstrated to him. Indeed, in a busy general 
hospital there may be as many ‘“‘systems’’ of teaching as 
there are anesthetists, which is very bad from the student’s 
point of view. 

The recent work of Arthur E. Guedel has thrown a wel- 
come light on this problem, and his monograph on the prin- 
ciples of inhalation anesthesia should be read and re-read by 
everyone engaged in the administration of anesthetics. 
Though occasionally a trifle dogmatic, Guedel’s teaching 
provides a sure foundation upon which the novice may build 
up a sound and reasoned knowledge of the clinical signs and 
symptoms of general anesthesia. For teaching purposes, the 
present writer employs a composite and slightly modified 
version of the original Guedel charts: this composite chart 
is equally applicable to ‘‘open’’ or ‘‘closed’’ methods of 
anzsthesia. It does not pretend to include everything about 
anesthesia, but at least it rescues the student from the 
bewildering uncertainty which besets him during his early 
efforts, when every patient either vomits on the operating 
table or else ceases to breathe. 

The clinical teaching of anzsthesia on the lines suggested 
by Guedel solves many of the difficulties referred to earlier 
on. Even if the student does spend a large part of his time 
watching the flowmeters of the gas-oxygen apparatus, he 
may still be taught to look for and recognise the various 
signs and planes of general anesthesia. Moreover, he soon 
learns that there are certain fundamental principles common 
to all forms of inhalational anesthesia: once he has grasped 
these principles, he can apply them to whatever anesthetic 
he may be called upon to administer, whether it should be 
endotracheal nitrous oxide-oxygen-minimal-ether or the 
“‘open’’ chloroform-ether sequence. Even cyclopropane 
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CLINICAL SIGNS OF ANAESTHESIA 


The signs and stages of general anzsthesia, as charted above, are 
valid for all inhalational anzsthetics. They also apply to all methods 
of administration, whether by ‘‘open mask’’ or gas and oxygen 
apparatus. 

Preliminary administration of intravenous drugs such as Evipan or 
Pentothal Sodium, or Avertin per rectum, carries the patient nearly to 
the end of the SECOND STAGE. Subsequent anesthesia proceeds 
according to schedule, but a partial rebreathing technique with 
nitrous oxide-oxygen-ether should be employed, in order to counteract 
the respiratory depression resulting from the use of a basal narcotic. 

Premedication with Morphine may have a varying effect on the 
volume of respiration and the amount of pupillary dilatation, but will 
in no way alter the course of anzsthesia or the sequence of the various 
stages and planes. If Atropine alone has been administered, the pupils 
may be widely dilated throughout all stages; this is commonly seen 
in children. 

Whatever anesthetic technique may be employed, the patient’s 
airway must at all times be kept free and unobstructed. The jaw 
must be held forward and an artificial airway inserted when necessary. 
The patient must always be given sufficient air or oxygen to maintain 
a good colour. 

NEVER continue the administration of the anzsthetic if the patient 
is not breathing, even when you think the patient is only ‘‘holding his 
breath’’. Remove the mask from the face and allow one breath of air, 
before continuing the anesthetic. 

In emergency ACT PROMPTLY. 


EMERGENCY RESUSCITATION 


1.—Lower the head of the patient, and commence rtificial 
respiration immediately. 

2.—Pull forward the patient’s tongue and make sure there is no 
mechanical obstruction to respiration (e.g. false teeth, or a gauze pack 
in the pharynx). 

3.—Inflate the lungs with oxygen or a mixture of oxygen and 
5% carbon dioxide. The best way to do this is to pass an endotracheal 
tube into the trachea. 

4-—Continue artificial respiration and feel the pulse. If the pulse 
is still going, inject 5 c.c. of Lobeline or Coramine intravenously; this 
stimulates respiration. 

5.—If£ the pulse has stopped, inject 5 minims of 1/1000 adrenalin 
into the muscular wall of the right auricle. Use a long needle (5 inches) 
and make the injection in the third right intercostal space, directing 
the needle downwards and towards the mid-line In the adult the 
heart lies 3% to 4% inches below the surface, in a child the depth is 
about 2 inches. 

6.—If the heart does not commence to beat within four minutes, 
ask the surgeon to make an incision through the diaphragm and apply 
direct cardiac massage. In children this can be done without opening 
the diaphragm by doubling up the child, and squeezing the heart 
sub-diaphragmatically through the abdominal wall. 
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follows the same path as the others, although admittedly the 
extreme potency of this agent may produce changes with 
such insidious rapidity, that the clinical signs are sometimes 
difficult to detect. 

Naturally, the student must be given a reasonable amount 
of practice in the administration of ‘‘open’’ ether, but this 
practice may be strictly limited to suitable cases and not 
inflicted upon all and sundry, as is sometimes suggested by 
hospital teaching authorities who ought to know better. 
After all, the first duty of the anesthetist is not to the 
surgeon or the student, but to the long-suffering and often 
abused patient . . . a point which occasionally seems to be 
overlooked in these days of super-efficient organisation and 
mass production hospitals. 

To sum the matter up, the time has arrived when an 
attempt should be made to standardise the clinical teaching 
of anesthesia; and a great step forward would be taken if 
some responsible body—such as the Association of Anzs- 
thetics—were to take the matter in hand, and draw up a 
scheme which could be used by every clinical teacher in the 
country. After all, the clinical signs and planes of general 
anesthesia are essentially the same for all anesthetic agents, 
so why not adopt a uniform method of teaching them? 
Finally, although every student should be able to administer 
a reasonably skilful ‘‘open’’ chloroform-ether anesthetic in 
emergency, he should most certainly be allowed to use the 
newer anesthetics under proper supervision; so that he may 
learn to appreciate the advances made in anesthesia, and 
the difference they make to the comfort and subsequent 


welfare of the patient. 
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ANAESTHESIA AND THE LAW. 
By H. GRANTHAM Dopp, M.B., B.S., D.A. 


N the British Journal of Anesthesia (July 1938, p. 175) 

Mr. F. W. Fullerton asks for information as to the legal 
position with regard to the responsibility of the surgeon and 
the anesthetist during the performance of an operation under 
an anesthetic, so far as the anesthetist is concerned. In so 
doing he has raised a matter, or rather a host of matters, of 
much interest and importance. 

The first point to understand clearly is that there is no 
established legal position, or (to employ the term which ap- 
pears later in Mr. Fullerton’s letter), there are no definite 
legal rulings ve anesthetic responsibility, or indeed concern- 
ing anything else. I was once a witness in a case in the 
Probate Court, which well illustrates this startling truth. 

An old lady, who had been an inmate of a mental institu- 
tion, had been discharged as cured, and was living with her 
two daughters. On a certain Monday she lost her memory 
while out for a walk, was found, and brought home. During 
the days that followed she showed unmistakable signs of 
recurrent mental instability. On the Friday night she said 
she felt very ill, was sure she was going to die, and insisted 
on making her will. She expressed her wishes to her 
daughters, one of whom put them in writing, and the old 
lady signed in their presence. The daughters witnessed her 
signature, being the sole legatees, there was no attestation 
clause. Early next morning I was called in; the patient was 
in acute mania; she was certified and taken to the County 
Asylum, where she shortly afterwards died. The will was 
disputed by her only son, who lived in a distant part of 
England. Now this document offends every canon of the 
law as defined and expounded in any book of medical juris- 
prudence of which I am aware. The judge pronounced in 
favour of the will. Personally I thought, and stil] think, 
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that this was a shockingly bad judgment, but the various 
legal luminaries who graced the court precincts appeared to 
be satisfied. There was no appeal. 

The fact is that the law is not bound by precedent. Each 
case is judged on its own merits, and these include inter alia 
the time era, the geographical situation, established custom, 
and the individuals concerned. If this were not so there 
would be no point in going to law at all. Any competent 
lawyer could predict with practical certainty what must be 
the result of a given case. As it is the law is a lottery, and 
anyone who takes a case to court is gambling on his chances, 
however sound these may appear to him. One learned judge 
at least, on having precedent quoted at him by counsel, 
remonstrated, and added that he could not consider himself 
bound by the bad judgments of his predecessors. 

Mr. Fullerton remarks that in the past the surgeon was 
held to be responsible for everything. Rightly so, for in the 
past he was the sole director of the operation, he chose the 
room and had it dismantled, he prepared and sterilised his 
dressings and instruments, and he employed his nurses and 
assistants. ‘‘Tempora mutantur, et nos in illis mutamur’’. 
No one, I imagine, would accuse the law of marching with 
the times; but it does move—perhaps I should rather say 
crawl—after them. Nowadays a surgical operation is an 
example of team work, each member of the team having his 
or her own separate responsibility; but the law has not yet 
discovered this fact. 

We still read from time to time of a surgeon being sued 
for damages, sometimes successfully, for having left a swab 
in the abdomen, or elsewhere. Now at the present day in 
normal circumstances the surgeon does not always choose his 
theatre; he certainly has nothing to do with its administra- 
tion—the lighting, furnishing, supply of instruments and 
their upkeep; he does not employ the nursing staff; and as 
regards the swabs these are not made under his direction, he 
does not order their size, shape nor composition, nor is he 
necessarily aware of the number of such contained in each 
packet. All these details, together with the counting of the 
swabs before and after use, form part of the duties of the 
theatre sister and nurses. Under modern conditions of 
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operative surgery, no surgeon can be expected, neither is it 
the custom for him to count the swabs; if before closing the 
wound he has enquired of the nursing staff whether the 
count is correct, and has received an affirmative reply, he 
has done all that can be reasonably expected of him. An 
adverse decision delivered against a surgeon in these circum- 
stances is a monstrous injustice, whatever may have been 
the merits of such a case fifty years ago. I am still living 
in hopes that some day a learned judge will acquaint himself 
as to what really does take place during a surgical operation, 
and put an end to a form of litigation which is only com- 
menced with the intent of extracting money from a presumed 
wealthy surgeon, or more accurately from his defence union, 
which, like all insurance companies, is looked upon as fair 
game by the unscrupulous. 

The editorial comment on Mr. Fullerton’s letter assumes 
that the surgeon is responsible for the selection of a com- 
petent anesthetist, and that subsequently everything con- 
cerning the anesthetic is the responsibility of the anzsthetist. 
If the first part of this assumption should indeed become the 
law, or even the general custom, it would be a good day for 
the public as well as for the anesthetist. There is nothing 
to be gained by looking upon this matter from the viewpoint 
of the ostrich: whatever may be the practice in London 
within a mile or two radius of Hyde Park and in a few large 
provincial cities, a very large proportion of operators up and 
down the country, whether actually surgeons or not, do not 
take any steps to choose a competent anesthetist, on the con- 
trary they only too frequently deliberately avoid such a 
choice in order to profit financially. Where the operator is 
himself in general practice, one of his partners gives the 
anesthetic in order to ‘‘keep the fee in the firm.’’ Where 
the case has been sent to the surgeon by a general prac- 
titioner, the latter acts as the anesthetist, whether he has any 
knowledge of the art or not, because the surgeon is well 
aware that if he offers any protest no more surgical cases will 
be referred to him from that quarter. I know a surgeon who 
found himself so hampered by the inadequate anesthesia 
habitually served up to him by one practitioner, that he was 
compelled in self-defence to invent an indication for spinal 
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analgesia, which he administered himself, at every possible 
opportunity. I knew of a surgeon, of such seniority that he 
should have known better, whose practice was to employ as 
his anesthetist the latest newcomer to the town, in order to 
get his surgical connection; after ‘‘running’’ him for a few 
months he would cast him aside for the next arrival. In all 
the foregoing instances either the surgeon, or the patient’s 
own doctor, or both in collusion have plainly failed to pro- 
vide the reasonably competent service to which the patient is 
entitled; they are therefore liable to an action for damages 
for negligence if any accident or complication arises as a 
result of the anesthetic. 

There is always the chance that an alert coroner, faced 
with an anesthetic fatality, may shatter the complacency of 
the inexpert anesthetist. Where in the course of his inquest 
it transpires that a wealthy patient in a position to afford 
expert attention, has arranged to pay a large fee for opera- 
tion, has entered a private nursing home, and has had foisted 
upon him an unskilled anesthetist with disastrous results, 
when all the time a full-time anesthetist was available for the 
asking, the coroner may begin to toy with a verdict of man- 
slaughter. The inevitable result of the mere suggestion will 
be an action for damages in another court. This will awaken 
the public at once, for nothing is better calculated to arouse 
them than the possibility of a fresh field for profitable 
litigation. 

In the case where a surgeon habitually calls in an anes- 
thetist, and after the operation is ended the former slips a 
couple of guineas into his hand with the intimation that that 
is his fee, it appears that the anesthetist might be able to 
plead that he was an agent acting for his principal, the 
surgeon, who is responsible for his torts. He has certainly 
had no opportunity of effecting any contract with the patient 
himself; it is customary and proper for a patient to pay his 
specialist’s fees direct, and it is probable that in many 
instances the anesthetist considers that the fee paid is grossly 
inadequate for the services rendered, and would himself 
have contracted with the patient on a higher scale. 

There is an incongruity arising from the existence of the 
Medical Register, which can hardly have been intended or 
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foreseen. The assumption that once a man has obtained a 
medical qualification entitling him to registration, he is 
thereby capable of undertaking work in any and every 
branch of medicine or surgery is an absurdity which invites 
challenge. There is a vast difference between the good- 
all-round practitioner and the ‘‘universal specialist’’ whom 
most of us have met. There has been a good deal of opposi- 
tion expressed of late in the correspondence columns of the 
medical press to the various specialist diplomas which have 
been created in recent years, originating, I suspect, from 
those who would find considerable difficulty in obtaining 
them, protesting the while the superior virtue of ‘‘experi- 
ence’’, a term which might on occasion be defined as ‘‘doing 
the same job consistently badly for thirty odd years or so’’. 
Actually they present no great obstacle to those for whom 
they are intended; the standard required is not of a very 
high order, but they do demand some special knowledge, 
together with a minimal period of practice in the particular 
subject selected; moreover, the cost is well within the reach 
of the quite humble pocket. I should have thought these 
diplomas to be singularly free from objection, and a godsend - 
alike to those who desire to embark on a specialist’s career, 
bodies responsible for the filling of vacant medical appoint- 
ments, the public, and even the law. 

There is another group of persons for whom I am con- 
vinced there awaits a rude awakening in the not very distant 
future; I refer to the management committees of institutions. 
Time and again these bodies invite applications for staff 
vacancies, select a short list for interview, hold a farcical 
meeting, and then proceed to “‘elect’’ a local aspirant with 
very doubtful credentials. They feel secure in their belief 
that the medical staff are alone responsible for any claims for 
negligence which may arise out of treatment. This may 
have been very well when hospitals really were charities; 
but a new factor has arisen. In most cases hospitals are now 
receiving direct payments from their patients, in many the 
staff are themselves paid; and those who pay have a right to 
expect skilled attention. What of the man who is appointed 
anesthetist merely to get a footing on the staff, who is content 
to ‘‘do anesthetics’ until a vacancy occurs for a surgeon or 
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physician? A little time back a county council invited 
applications for a paid anesthetist. They had present at 
interview three excellent candidates, one of whom had many 
years of experience and possessed the diploma, and they 
selected the fourth, whose sole qualification was the L.S.A., 
obtained the previous year. 

A certain hospital, to which is attached a medical school, 
as recently as twelve months ago had not a single whole-time 
anesthetist, all were general practitioners ‘‘doing’’ anzs- 
thetics. To their credit the lay members of the committee 
were far from satisfied with this condition of affairs, but any 
attempt to remedy it was met with persistent opposition from 
the medical members, who told them it would not be possible 
for a whole-time anzsthetist to make a living. And this with 
a population of half a million ! 

Finally, I feel sure that not only would a fully trained 
and qualified anesthetist (as distinct from his ‘‘pseudo’’ 
rival) be held entirely responsible in law for everything im- 
mediately concerning the anesthetic, but, and this is equally 
important, he would find himself fully protected by the law; 
and no surgeon need have any misgivings regarding the out- 
come of a charge of negligence in the administration of an 
anesthetic if made against himself in such circumstances. 
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PREGNANCY—A CONTRA-INDICATION TO 
SPINAL ANALGESIA 


By F. Barnett MALLinson, M.R.C.S., L.R.C.P., D.A., 
R.C.P.S. 


Anesthetist Dental Department London Hospital; Hon. 
Anasthetist Woolwich Memorial Hospital, St. John’s Hos- 
pital, S.E., and Eltham Hospital, S.E. 


HE article published in the British Journal of Anas- 

thesia for April 1938, by Dr. Van Der Post describing 
three cases in which spinal analgesia was administered with 
unfortunate results, and the subsequent articles which ap- 
peared in reply in the July number of the same Journal, 
have prompted the author of these notes to join in the 
defence of what is considered by many to be an important 
and sound advance in the technique of spinal analgesia in 
modern times, namely, the Etherington-Wilson technique. 
At the same time it is noted that Dr. Van Der Post invites 
criticism and advice. 

So far as the present discussion is concerned, the possi- 
bility that the state of pregnancy in itself constitutes a 
contra-indication to the employment of spinal analgesia, does 
not seem to have received due consideration. It is the 
author’s intention to try and show that this may well be so. 

An examination of the literature on the subject reveals 
that a number of workers have come to the conclusion that 
there is some peculiarity in the physiology of the pregnant 
woman which renders her unsuitable for the induction of 
spinal analgesia. De Lee’ quotes Krénig as saying that 
‘“‘spinal analgesia is dangerous in pregnancy and labour.’ 
Winter and Halban’ also mention the danger of spinal anal- 
gesia in women who are pregnant or in labour. Again, Kidd* 
gives it as his opinion that there is an increased risk in the 
use of spinal methods in advanced pregnancy, and so do 
many others. 

The question is not merely one of an increased splanchnic 
vascular bed and its dilatation under the influence of spinal 
nerve paralysis, nor yet one of the presence of a large abdo- 
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minal tumour and the results on the intra-abdominal pressure 
of its sudden release. No mention seems to have been made 
of there being any danger to be apprehended from using a 
spinal method for ovarian cystectomy or the removal of large 
fibroid uteri. Both these factors do apply to cases 1 and 2 
in Dr. Van Der Post’s article, but there are further factors 
which do not yet appear to have been taken into considera- 
tion in discussing these cases, concerned with the physio- 
logical make-up of the woman who has conceived. Voron* 
alludes to the ‘‘Special Bulbar Sensibility’’ of the cytic 
woman. 

If one now turns to a consideration of some facts con- 
cerning the physiology of pregnancy, it will be found to be 
generally agreed® *:’ that amongst other physiological aberra- 
tions of this condition the blood and the central nervous 
system both show variations from the normal. 

Blood. It is stated with regard to the chemistry of this 
tissue that it has a diminished CO. combining power in 
pregnancy and that therefore there is an increase of CO, in 
the blood with a lowered CO, alveolar tension, i.e., a certain 
degree of acidosis. In addition Williams* describes the dis- 
covery of various substances present in the blood in preg- 
nancy ranging from increased cholestrin and anterior 
pituitary substances to histamine. 

Central nervous system. With regard to this system it is 
stated, and indeed it is an easily observed phenomenon, that 
the reflex irritability is markedly increased. This is well 
shown by the bladder as early as the second month of 
pregnancy. 

Consideration may now be given to the alterations in 
physiology found in the organism under the influence of 
spinal analgesia. Under these conditions vaso-constrictor, 
as well as motor and sensory, paralysis occurs in relation to 
the segments affected. 

Co Tui® states that if an excess of CO, is superimposed on 
the vaso-constrictor paralysis, the residual tone of the vessels 
is lost and the blood-pressure may reach zero. It is further 
shown by Seevers and Waters’ and by Heymans and others’® 
that in animals under spinal block excess of CO, lowers the 
blood-pressure by peripheral dilatation. Again Saklad” 
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states that a condition of decreased CO, combining power of 
the blood is associated with a shock-like state. In paren- 
theses it can be argued that CO, is thus not a good respira- 
tory stimulant for use under spinal block. This argument 
is borne out by the fact that a marked increase in pulse-rate 
can frequently be observed if CO, be administered during 
the course of an operation under spinal analgesia. 

Now in pregnancy the CO, combining power of the blood 
is diminished and therefore the CO, content of the blood is 
increased. Thus one would expect a greater fall of blood- 
pressure to take place as a result of the administration of 
spinal analgesia in the pregnant than in the nonpregnant 
patient. These considerations are certainly suggestive of the 
likelihood of trouble arising from the combination of preg- 
nancy and spinal analgesia. 

Assuming, at any rate in the vago-tonic type of patient, 
a preponderance of vagal action over sympathetic, the like- 
lihood of cardiac depression arising as a result of increased 
vagal tone produced through vagal overaction seems very 
real in patients whose reflex irritability is seen to be above 
normal. Such cardiac depression might also contribute a 
great deal towards the lowering of the blood-pressure, which 
is to a great extent one of the bugbears of spinal technique. 

Lastly, it might well be that some or other of the sub- 
stances described as being present in the blood in increased 
quantity or only present in the blood in pregnancy, or sub- 
stances in the blood of pregnant women as yet undiscovered 
may exert some effect perhaps in the direction of increased 
vaso-motor instability rendering any method of spinal block 
a more hazardous proceeding than general anesthesia in 
the pregnant patient. 

In cases r and 2 of Dr. Van Der Post’s series, as has 
been already pointed out,’* the patients were not good risks 
for any form of anesthesia. There seems to be little doubt 
that whatever method had been employed these patients 
would have given rise to a good deal of anxiety. The first 
patient already had a low blood-pressure and ‘‘looked ill’. 
The second patient must have been considerably exhausted 
to have come to Cesarean section after 15 hours in labour. 
If, then, one adds the theoretical considerations put forward 
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above, which one would expect to result in further lowering 
of blood-pressure were spinal technique employed, then the 
likelihood of trouble arising becomes pretty well a certainty. 

One cannot see, then, that the actual technique should be 
called in question but rather the application of any spinal 
technique to unsuitable cases. 

The dosage employed, ro c.c. percaine 1/1500 is definitely 
on the low side, and the sitting-up times the shortest that one 
would expect to be sufficient for the purpose. When a 
“‘high’’ spinal is called for, such as is commonly employed 
in radical gastric surgery, it is a usual practice to use 
15 to 16 c.c. of percaine and a total sitting-up time of 
65 seconds, 20 seconds for injection plus a further 45 seconds. 
The author has used these figures on many occasions pre- 
ceded by a pentothal induction in addition as described by 
Jarman."* It can be truthfully said that this technique has 
not as yet given any real cause for anxiety, but at the same 
time it is emphasised that it has not been employed for opera- 
tions on the pregnant patient, because one has felt convinced 
that a contra-indication definitely does exist. 

The following case report may perhaps add a little more 
force to the argument against the employment of spinal 
technique where the condition of pregnancy exists. This 
case recently came under the author’s notice, and the follow- 
ing details were made available. 


CasE REPORT. 


Female. Aged 30 years. 

History. Complained of abdominal pain. Six weeks amenorrhea, 
followed by continuous slight bleeding for the last 10 days. One 
day ago, heavy loss of blood per vaginam. Two hours ago, onset 
of severe right-sided abdominal pain. 

Past history. One child. 

Condition on examination. Temperature 98°F.; pulse 80; 
respiration 24; blood-pressure 140/90; pale; tongue slightly furred. 
Heart and lungs: nothing abnormal detected. Abdomen: obese; 
tenderness and muscle-guarding right lower quadrant. P.V.: 
tenderness in right fornix. 

Diagnosis. Ruptured ectopic gestation. 

Anesthetic. Spinal analgesia was decided upon because absolute 
relaxation was desired owing to the very fat belly. 

Method. Percaine 1/1500, 14 c.c., third space. Sat up for 
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4o seconds. Ephedrine, gr. 1% injected. N,O-—O,(0,=35%) 


administered. 
Collapse. About 45 minutes after the injection had been 


completed, respiration became depressed, pallor and slight cyanosis 
developed, the patient being in the Trendelenburg position, and the 
surgeon being occupied in suturing the peritoneum. Shortly 
afterwards respiration became imperceptible and then ceased. 
Measures taken. (1) Lobeline subcutaneously, artificial respira- 
tion, CO, (2) Patient de-Trendelenburged. This was done 
apparently because it was considered that blood, etc., pressing on 
the diaphragm was helping to embarrass respiration. (3) Cardiac 
puncture. (4) Adrenaline into the heart. (5) Cardiac massage. 
No response was forthcoming to any of these measures and 
the patient was eventually given up as dead after a pro- 
longed effort at cardiac massage and artificial respiration. 

Some of the measures taken to resuscitate the patient in 
the above case may be open to criticism. Subcutaneous 
injection was probably only a slight waste of time. De- 
Trendelenburging the patient might well be considered 
inadvisable, being contrary to orthodox practice in such 
emergencies; also the sudden change of position could be 
calculated upon to upset still further the already damaged 
vaso-motor centre. These considerations, however, have 
nothing to do with the original causes of the collapse. 

This patient’s general condition appeared in the circum- 
stances to be definitely better than the average, as also was 
the general condition of case 3 in Dr. Van Der Post’s series : 
Temperature 98, pulse 80, and blood-pressure on the high 
side, the latter being perhaps beneficial from the point of 
view of inducing spinal analgesia. In addition the heart 
and lungs were normal. There would seem, therefore, to 
have been no reason to expect trouble. The dosage was 
above that used in Dr. Van Der Post’s series but well within 
the limit of safety, the sitting-up time (40 seconds) was not 
excessive. Yet the collapse occurred, resuscitation failed, 
and so the patient died adding one more case to the list of 
fatalities under spinal analgesia in pregnant women. 


SUMMARY. 
(1) Three cases of serious collapse during spinal analgesia 
described by Dr. Van Der Post, two of them ending fatally, 
are considered. 
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(2) It is pointed out that in each case the patient was in 
the pregnant state. 

(3) The opinion of a number of workers is quoted tending 
to show that their experience of spinal methods of analgesia 
in pregnancy has not been happy or fortunate. 

(4) The suggestion is put forward that pregnant patients 
may be ‘‘Rachi-sensitive’’ to spinal analgesia; and an at- 
tempt is made to produce a plausible theory to account for 
this on a physiological basis. 

(5) This theory concerns itself primarily with the altered 
blood-chemistry of pregnant women, and secondarily with 
the abnormal state of their central nervous systems. 

(6) Two at least of Dr. Van Der Post’s cases were of a 
nature likely to give rise to anxiety whatever method of 
anesthesia was adopted, and assuming the theory mentioned 
in (4) and (5) to be a real factor, trouble in these two cases 
could confidently be expected, while in case 3 it could be 
forecast as probable. 

(7) A further example of death under spinal analgesia 
coming within the author’s scope of observation and having 
the common factor of the presence of the pregnant state is 
described and reviewed. 

(8) In the author’s opinion, therefore, there is some 
reason for suggesting that pregnancy constitutes a contra- 
indication to the employment of spinal methods of analgesia. 
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THE DIPLOMA IN ANZSTHETICS 


The following gentlemen have received the D.A. without 
examination under the enabling regulations: 


W. Bourne, M.D., C.M. (McGill). 

M. Campbell, M.B. (Toronto). 

. L. Fleming, M.B., Ch.B. (Bristol), L.R.C.P., M.R.C.S. 
. V. Francis, M.B., B.S. (Madras). 

Johnston, M.D., C.M. (Toronto), F.A.C.P. 

. J. Shields, M.B. (Toronto). 
. C. Stewart, M.D., C.M. (McGill). 
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The list of those successful in the last examination for 
the Diploma is as follows: 


H. N. Andrews, L.R.C.P., M.R.C.S., St. Bartholomew’s Hospital 
and Guy’s Hospital. 

J. N. Cave, L.R.C.P., M.R.C.S., St. Thomas’s Hospital and 
St. George’s Hospital. 

D. C. Clark, M.B., B.S. (Lond.), King’s College. 

J. F. C. C. Cobley, M.B., B.S. (Sydney), Sydney Hospital and 
West London nowy 

J. D. Constantin, L.R.C.P., M.R’C.S., St. Bartholomew’s Hospital 
and Miller’s General Hospital. 

E. A. Danino, M.D. (Lond.), M.R.C.P., M.R.C.S., St. Bartholo- 
mew’s Hospital. 

T. D. W. Fryer, M.B., B.Ch. (Cantab.), L.R.C.P., M.R.C.S., King’s 
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ANAESTHESIA IN CARDIAC SURGERY 
By J. K. Hascer, M.B., D.A. 


T one of the sessions of the surgical section at these 

meetings* Mr. Laurence O’Shaughnessy is to read a 
paper on ‘‘Surgery of the heart’. As I have had the oppor- 
tunity of giving the anesthetics for those cardiac operations 
which Mr. O’Shaughnessy has himself performed, I have 
thought it appropriate to give a brief account of the cases 
with special reference to the anesthesia employed. Nearly 
all the cases to which I am referring were operated on at the 
L.C.C. cardio-vascular clinic at the Lambeth Hospital. I 
am indebted to Sir Frederick Menzies for permission to give 
an account of our experiences at that clinic. 

Until recently operations on or about the heart were, at 
any rate in this country, of infrequent occurrence. They 
were usually undertaken as heroic treatment for a rather 
desperate condition. The operations which have been per- 
formed include the removal of foreign bodies, such as bits 
of shrapnel, from the myocardium, the repair of stab 
wounds, and on occasions attempts have been made to deal 
with pulmor~ry emboli. During the past few years attempts 
have been made to relieve the ischemia produced by occlu- 
sion of the coronary arteries by attaching grafts of inter- 
costal muscle or of omentum to the heart muscle itself. It is 
about these last cases that I wish to speak. The majority 
of the cases were suffering from cardiac ischemia associated 
with angina pectoris and had had at least one severe attack 
of that malady. Their disease had placed them under the 
care of a physician and when it appeared evident that 
medical treatment offered little chance of improvement they 
were sent to the surgeon to see if a surgical operation could 
give relief. While some of the patients were able to lead a 


* An occasional paper read at the B.M.A, meeting, Plymouth. 
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normal though quiet existence others had had to give up 
work and a few were more or less bedridden. Some of them 
experienced cardiac pain on slight exertion or when cold, 
and in others it occurred with emotion such as was produced 
by reading a thrilling novel or watching an exciting film. 
For these patients it was decided to perform the operation 
of cardio-omentopexy whereby an additional blood-supply 
could be provided for the heart muscle by grafting the great 
omentum on to the myocardium. Needless to say all the 
patients who were operated on would be regarded as bad 
risks for a surgical operation and most of them were middle- 
aged or elderly. I thought it desirable that these patients 
should, by adequate premedication, be spared the mental 
anxiety which precedes an operation, and I therefore en- 
deavoured to bring them to the operating theatre either 
asleep or else so drowsy that the memory of the event 
would be very hazy. On the evening before operation a 
sleeping draught was administered to ensure a good night’s 
rest. This was usually chloral and bromide. On the fol- 
lowing day, one hour and a half before the scheduled time 
of operation, each patient was given a hypodermic injection 
of omnopon, either gr. 4 or gr. and scopolamine gr. 1/150. 
This was followed in half an hour by a capsule of nembutal 
gr. 14 given by mouth, and if at the end of another half an 
hour the patient was not asleep, or, at any rate, very drowsy, 
a second capsule of nembutal was given. This is a form of 
premedication which I have used frequently during the past 
four or five years and which has proved very satisfactory, 
especially before spinal anesthesia. All the cardiac patients 
had this form of premedication and many of them arrived 
at the theatre quite asleep. Of those who were not quite 
asleep the majority had little or no recollection of the event 
afterwards. General anesthesia was induced with an ethyl- 
chloride ether sequence on an open mask and when surgical 
anzesthesia was reached the mask was removed and replaced 
by a face-piece connected to a Tiegel-Henle apparatus. This 
piece of apparatus is German in origin, and although it 
looks rather large and complicated is in reality quite simple. 
A glass vessel which contains ether is fixed at the top of the 
apparatus and from this ether drops into a chamber through 
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which a stream of oxygen can be passed. The mixture of 
ether and oxygen passes along flexible tubing to the face- 
piece where it is inhaled by the patient. A rebreathing bag 
is inserted between the ether chamber and the face-piece. 
The expired gases are conveyed away from the patient by a 
second piece of flexible tubing which runs from the face- 
piece to a straight metal tube which dips into a glass jar 
containing water. The lower that this metal tube dips into 
the water the greater the column of water that has to be 
displaced by the expired gases in order to escape. By this 
means the pressure inside the apparatus can be increased 
and a positive pressure produced inside the patient’s lungs. 
It is, of course, essential that the face-piece should fit accur- 
ately or a leak will occur. I have usually employed a 
Clausen’s harness to keep the face-piece in position, and 
even in edentulous patients who have hollow cheeks I have 
managed to produce an accurate fit by inserting an airway. 
I have not found it necessary to insert an endotracheal tube 
though several observers have expressed surprise that a 
positive pressure can be produced without its use. 

In the majority of cases the transpleural route was 
chosen for the operation. Briefly stated the procedure was 
as follows. Having gone through the chest wall the surgeon 
opened the pleural cavity and temporarily paralysed the 
left side of the diaphragm by crushing the left phrenic nerve 
with a pair of artery forceps. An incision was then made 
in the diaphragm and the great omentum drawn up through 
it. The omentum was then anchored to the slit in the 
diaphragm and the free end was passed through an incision 
in the pericardium. It was then either attached to the 
left ventricle by means of a stitch or anchored to the slit 
in the pericardium so that its free end was in contact with 
the ventricle and in a position to become adherent. After 
this the wound in the chest wall was closed. 

At the commencement of the operation it was unnecessary 
to use any positive pressure while giving the anesthetic and 
the metal tube on the apparatus was adjusted so that its 
opening was just below the surface of the water. As soon 
as the pleural cavity was opened the left Jung collapsed and 
positive pressure was produced by lowering the metal tube 
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into the water to a depth of 5 or 6cm. It was usually kept 
in this position until the main part of the operation was 
completed. During the closing of the chest wall positive pres- 
sure was still further increased by lowering the metal 
tube to a depth of about 8 or 10 cm. and it was kept 
in this position until the end of the operation. It will thus 
be seen that during the whole of the operation the patients 
have been supplied with the maximum quantity of oxygen. 
Even while the left pleural cavity has been open the left 
lung has been prevented from remaining collapsed by means 
of positive pressure. One fact with regard to the use ot 
positive pressure is of interest. It has been found when 
operating on animals that during the time that a positive 
pressure is employed small quantities of gas may pass down 
the oesophagus and distend the stomach. It might be 
thought that a distended stomach would interefere with the 
finding of the omentum and on a few occasions the surgeon 
has asked me to compress the oesophagus by applying 
digital pressure to the trachea until the omentum has been 
brought up. Only on one occasion has a distended stomach 
proved a handicap and the face-piece had to be removed 
for a few minutes while a stomach tube was passed. How 
much of the distention may have been due to the passage 
of oxygen down the oesophagus I am unable to say. In 
most cases, however, no difficulty has been experienced in 
finding the omentum nor has the stomach been unduly 
distended. 

After operation the patients are kept at rest for a period 
of two or three months to enable the graft to become properly 
established before any exercise is taken. It has been satis- 
factory to see how remarkably well the patients in this 
series have stood the operation. This I attribute very largely 
to the fact that during the period of anesthesia they have 
been liberally supplied with oxygen. They have, to all 
intents and purposes, had their anesthetic while in the 
equivalent of an oxygen tent. It has not been necessary to 
use a great deal of ether for these patients. This is partly 
due to the fact that some rebreathing takes place inside a 
closed apparatus and partly because these patients have had 
liberal premedication and deep anesthesia is not required. 

Cc 
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On some occasions the amount of ether used has been at the 
rate of I} to 2 oz. per hour. From the anesthetic point of 
view none of these patients has caused the least anxiety 
while on the operating table and it is usual for them to leave 
the theatre with a good colour and a steady regular pulse. 

Patients suffering from angina pectoris are liable to die a 
sudden death from coronary thrombosis at any time, and of 
the patients who were sent up to the clinic with a view to 
having operative treatment several died in this way between 
the time when they were seen by the surgeon and the day 
when it was proposed to operate. There have also been two 
deaths from coronary thrombosis during the week following 
operation before the extra blood-supply from the omental 
graft could become established. One patient died ten days 
after operation as the result of haemorrhage from an old 
duodenal ulcer and one patient died a week later from pneu- 
monia, this being the only case in which the anesthetic 
could in any way be held responsible for death. 

In addition to the heart cases already mentioned I have 
also used this form of anesthesia for various other opera- 
tions on the chest such as thoracoplasties exploratory thora- 
cotomies for carcinoma of the lung, for a diaphragmatic 
hernia, and for a few other cardiac cases which are not in 
the angina group. 

In this somewhat brief paper I have tried to show that 
for cardiac operations it is possible to administer anesthesia 
without unduly endangering the life of the patient. Two 
things I regard as important in this work. First, the giving 
of careful and adequate premedication, and second, the 
administration of a liberal supply of oxygen. 
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ABSTRACTS 
“Tonsillectomy under intravenous anesthesia in children.”’ 
K. Hutcuinson, H. S. MitcHett and H. McHucu in 
Canadian Med. Assoc. Journ., September 1938, p. 237. 


Tue authors point out the frequency with which throat 
operations are required for children afflicted with tubercular 
and other respiratory disease. Not entirely satisfied with the 
operative facility provided by avertin and nitrous oxide the 
authors have employed intravenous anesthesia with evipan 
or pentothal. The latter they find too formidabie a respir- 
atory depressant. They use morphia hypodermically before- 
hand and find that this improves results. They do not find 
that difficulty regarding entrance to a vein is any obstacle 
even in children under eight years of age. The cough reflex 
was not always abolished, and when so returned soon after 
operation. 


“‘Vinethene in dentistry.’ HH. FELDNAN and S. CARTIN in 
Dental Outlook, November 24th, 1937, p. 504. 


THE authors bring out well the great value of divinyl ether 
in expert hands. The times both of induction and of avail- 
able anzsthesia compare favourably with those of nitrous 
oxide and safety and comfortable recovery are as well 
assured. A simple drop method of administration is used, 
the mask being of eight thicknesses of gauze and being cap- 
able of remaining over the nose during operation if this is 
wanted. Owing to the extreme volatility of vinethene it 
would appear that large amounts must be used up even for 
short operations. 


A new apparatus for administering vinethene is described 
in Current researches in anesthesia for July-August, p. 9I, 
and another on p. 239. 
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“‘Basal narcosis for tetanus.’’ P. T. O. FARRELL in Brit. 
Med. Journ., August 13th, p. 348. 

SEVERAL instances have been recorded since 1927 of the suc- 
cessful use of avertin in the treatment of tetanus. The 
present case is one in which intravenous nembutal was em- 
ployed with equally satisfactory results. The patient was a 
robust man of 28 years of age who was admitted to hospital 
showing the classical signs and symptoms of generalised 
tetanus. For the first three days continuous narcosis was 
kept up by intravenous injection, at intervals, of 7} grains 
of nembutal during which time ten pints of glucose saline 
were given by continuous intravenous drip. From the 
fourth day on the nembutal was given by the mouth in 
4} gr. doses allowing intermittent narcosis so that food could 
be given. Over the period of ten days 75 grains of nembutal 
were given. The patient recovered completely. 


‘Helium in anasthesia.’’ W. S. Sykes and R. C. Law- 

RENCE in Bnit. Med. Journ., August 27th, p. 448. 
THE value of helium as an inert gas lighter than nitrogen 
has lately received attention from anesthetists. The authors 
of the above-named article conducted personal experiments 
showing the value of the gas when breathing was carried out 
through a restricted tube. The times for which they could 
inspire a helium oxygen mixture were always greater than 
those possible when they inspired ordinary air regenerated, 
a nitrous oxygen mixture. The absorption of helium from 
the alveoli into the, blood is exceptionally slow, and also 
exceptional, as the authors point out, is its facility in pass- 
ing through narrow apertures. They conclude that an atmo- 
sphere of helium and oxygen is about twice as easy to 
breathe as ordinary air and the mixture should be of great 
value in cases of respiratory obstruction or in cases in which 
it is essential to economise muscular effort. Also helium 
helps to avoid post-operative collapse of lung because of its 
low solubility. 


“‘Sodium thio-ethamyl anesthesia.’’ S. CULLEN and E. A. 
ROVENSTINE in Current Researches, July-August, p. 201. 
A CAREFUL investigation has been carried out firstly on 
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animals and then on 100 human subjects. The drug sodium 
thio-ethamyl is the sulphur homologue of sodium amytal. 
The authors exercised due caution in selection of patients 
and except in one instance no long anesthesia was at- 
tempted. Results were good but apparently not superior to 
those gained from the more usual barbiturates, but the true 
position of the new drug cannot be stated without fuller 
trial. Respiratory irregularities were common during anzs- 
thesia but may be prevented by the preliminary use of 
atropine. The authors remark that for severe depression or 
arrest intubation is necessary. One patient developed 
numerous urticarial wheals during the administration. 


‘The influence of certain basal narcotics on the haemoglobin 
saturation.’’ D. CORDIER and P. SouLiE in Anesthes. 


et Analgese., June 1938, p. 285. 


THE authors have carried out a number of experiments on 
dogs. They arrived at the conclusion that even in the exces- 
sive doses employed for experiment neither evipan, rectanol 
nor narcosol had any sensible effect on the affinity of the 
red corpuscles for oxygen. There was also only slight altera- 
tion in the sum of ethero-soluble acid in the arterial blood. 

In the same journal, on page 293, L. Dautrebande starts 
a long article on recent progress in anesthesia. Little new 
ground is broken but there is a useful paragraph dealing 
with the advantages of oxygen inhalation during and after 
anesthesia. The author points out that study of the oxy- 
hemoglobin of the venous blood shows that all anzsthetics 
except cyclopropane are followed unless the inhalation has 
been very short by a fall in the hemoglobin oxygen satura- 
tion during the days following anesthesia. Moreover, the 
hepatic insufficiency which is well known to follow inhala- 
tion of potent anesthetics has been proved to be lessened 
or prevented by the avoidance of any diminution of the 
patient’s oxygen saturation during anesthesia. This can 
only be secured by judicious use of oxygen with the 
anesthetic. 
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CORRESPONDENCE 


To the Editor of the British Journal of Anesthesia. 


Dear Sir,—I am not a reformer or one who quotes ‘‘O 
cursed spite, that I was born to set it right!’’ I ama 
surgeon and a teacher of surgery and I read your Journal 
in the library of St. Michael’s Hospital, Toronto. To-day I 
came across my pet aversion. In your issue, Vol. XV, No. 3, 
p. 107, I read that ‘‘morphia and hyoscine’’ had been used, 
etc. 

British publications of high class are our models of written 
English. We have dozens of publications on this side of 
the Atlantic who permit “‘I operated him,’’ ‘‘she was hos- 
pitalised,’’ and ‘‘I found pathology in the pancreas’. You 
and your fellow editors would not allow anything like that 
to blot your pages, and yet you and the British Journal of 
Surgery and the British Medical Journal and, I doubt not, 
many other first class journals, will pass out ‘‘morphia.’’ I 
reviewed the Jubilee Edition of Rose and Carless and it had 
this anachronism all through it. 

The thing hurts me. I have tried to teach students 
accuracy in expression. I try to use good English myself, 
but find this small irritation constantly put before me by 
people who do know better but who allow habit to blind 
them to an error that has been in error for over forty years. 

All alkaloids have names ending ‘‘—ina’’ (Latin) and 
‘‘—ine’’ (English). To insist upon the liberty of using the 
old spelling is carelessness or arrogance. It is bad enough to 
use the term by itself, but to put it beside the name of 
another alkaloid properly spelled is only calling attention to 
proof-reading that—well I have said enough, and maybe 
too much. I will look for a turning from the evil of 
your ways, and, meanwhile, beg you to continue producing 
a journal that is excellent. 

Yours faithfully, 
MALCOLM H. V. CANNON. 
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[We agree with our correspondent that it is better to use 
the word ‘‘morphine’’, because it indicates the nature of the 
substance. Morphia, however, is not wrong and is, as he 
says, the older term (1818), as against morphine (1828) and 
it has at least the support of popular usage. In this respect 
we would venture to quote Horace, who maintains that a 
word is right ‘‘si volet usus, quem penes arbitrium est, et jus 
et norma loquendi’’ (Ars. Poetic). And while we are on 
quotations may we in turn have a little dig at our correspon- 
dent whose quoted line should read ‘‘O cursed spite that 
ever I was born to set it right.’’—Eb. ] 


SEDATIVE TABLETS CONVENIENTLY PACKED. 


ESSRS. MAY AND BAKER’S products are well 

known to most anesthetists, and our readers will, we 
imagine, be pleased with the new style of packing which 
the firm has introduced for its tablet products. Hitherto 
these have come in small glass bottles, the printed labels on 
which could only be deciphered with difficulty because of the 
extremely small print necessarily employed. These bottles 
have been replaced by aluminium containers of a convenient 
size which hold twenty-five tablets. The container is sur- 
rounded by a label on which can be easily read the name 
of the contents, their dosage and the constituents of which 
they are composed. Some of these tablet products are seda- 
tives and hypnotics such as anesthetists commonly employ 
for premedication, and the convenient packing will be much 
appreciated. 





REVIEW 


“Hypnosis, its meaning and practice.’’ Eric CuDDon, 
M.A. Bell & Sons, London, 169 pages, price 3s. 6d. 


ANZSTHETISTS are naturally interested in hypnosis, a state 
not far removed from that with which they are daily familiar. 
Our readers are likely, therefore, to enjoy this little work 
which gives a good general idea of hypnotism and is freely 
embellished with quotations from those who have done most 
to establish its reputation and practice. The author perhaps 
flogs a dead horse too often in his protestations that 
hypnotism is not humbug; everyone with any scientific and 
medical training knows the basic facts and sees no direct 
association of hypnotism with spiritualism or even of the 
former with telepathy or with clairvoyance. Perhaps the 
most interesting pages are those which deal with post- 
hypnotic suggestion, and many illuminating experiments 
are quoted in detail. The author shows how difficult it is, 
outside the pages of fiction, for hypnotism to be put to 
criminal or felonious purposes. On the other hand, he sug- 
gests, without going into practical points, the various direc- 
tions in which hypnotism may usefully serve a medical man’s 
objectives. He does not point out a truth which is probably 
familiar to our readers in that successful anesthetists rarely 
pass a day without employing the useful aid of ‘‘suggestion.”’ 
We confess to surprise that in a book which otherwise dis- 
plays much sound judgment and knowledge the professional 
medium and his ‘“‘spirit’’ communications should be taken 
seriously. The author does not think it unreasonable to sup- 
pose that in mediumistic trance the inner mind of the medium 
may receive and interpret “‘impressions, the source of which 
is the spirit attempting to communicate.’’ Here we would 
definitely draw swords with him. It is most unreasonable, 
since anything for which there is more dubious evidence 
than the existence of spirits, still more their presence in 
mediums, we believe it would be hard to produce. 








